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ABSTRACT
Papuan seerfish (Scomberomorus multiradiatus; local: tenggiri papua) is an endemic species
to the Papuan waters and distributed from the waters of Papua New Guinea to Merauke in Indonesia.
The biological information of this species is little known. This study aimed to determine the biological
aspects of Papuan seerfish to fill the research gap of this species. The data collection were
conducted from February to November 2016. Biological parameters observation of the fish sample
included of fork length (FL), sex, and maturity stages. All the data were analyzed using standard
methods. The maximum length and weight of Papuan seerfish from Merauke waters were 49 cm
and 908 g and this size became the largest published size ever. The sex ratio was in an equal
condition and the growth pattern was isometric. Spawning occurs all year arounds and reach its
peak on August. The relative condition factor of Papuan seerfish tend to be low in the reproductive
periods. Papuan seerfish from Merauke waters were caught before reaching their size at maturity
(Lc < Lm). For the sustainability of this resources and precautionary approach of fisheries
management, it is suggested to apply the minimum catch size in 33 cm.
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INTRODUCTION
Papuan seerfish (Scomberomorus multiradiatus
Munro, 1964) also called Papuan Spanish mackerel
(locally called tenggiri papua or tenggiri polos) is one
of species in the Scrombridae family and the smallest
species in the genus of Scomberomorus. Papuan
seerfish is an endemic species to the Gulf of Papua
off the mouth of FlyRiver, Papua New Guinea (Collette,
2001) but maybe more widespread as there are
records from the Timor Sea (Buckworth & Clarke,
2001 in Collette et al., 2011). Papuan seerfish is an
epipelagic, neritic species found in turbid water and
nothing is known about its biology (Collette, 2001).
Morphologically, Papuan seerfish showed a different
characteristic than other Scombridae members,
especially on its body color, where its body color is
silvery without spots, blotches, or bars (Collette,
2001). Color patterns are dark bluish black dorsally,
silvery white ventrally, with no spots, blotches, or bars.
First dorsal fin black anteriorly and along distal edge
posteriorly with some white at base of fin posteriorly
(Collette & Russo, 1984).
Papuan seerfish in Indonesia has never been
reported. Collette (2001) reported that the spread of
this species only endemic in the Gulf of Papua waters
off the mouth of Fly River (part of Papua New Guinea
waters), while this fish is also found in the waters of
Merauke, Indonesia. This could be happen because
species in the genus Scomberomorus migrate along
the coastline (Randall, 1995) and commonly found
on the edge of the continental shelf to shallow coastal
waters, gentle reefs and lagoons with depths between
10-70 meters (McPherson 1985, Myers 1991). In North
Queensland Australia, it was found to be up to 10 cm
in tributaries, estuaries and mangrove waters in
protected areas during the rainy season (McPherson,
1981) and some species were known migrate along
the coast, but some do not migrate. Some fish will
migrate up to 1,000 miles after spawning on coral
reefs (McPherson, 1989). In Merauke waters, Papuan
seerfish was caught using gillnet with 3 inch in mess
size by small-scale fisherman. Gillnets are commonly
operated at 15 – 20 m water depth. Fishing activities
were conducted from dust until down and consumed
by local people.
28
Copyright © 2019, Indonesian Fisheries Research Journal (IFRJ)
Ind.Fish.Res.J. Vol. 25 No. 1 June 2019:
The biological information of Papuan seerfish was
little known (Collette, 2001) and according to the IUCN
list, this species belongs to the Least Concern criteria
(Collette et al., 2011). A least concern species is a
species which has been categorized as evaluated but
not qualified for any other category because the
information not adequate. This study aimed to
determine the biological aspects of Papuan seerfish
that includes morphometric characteristic (length
distribution, length-weight relationship), sex ratio,
maturity, and relative condition factor based on the
monthly catches landed in Merauke Regency of
Papua Province. The results from this study will be
valuable in term of fill the research gap and contribute
as an auxiliary information to assess the status of S.
multiradiatus in the waters of Merauke.
MATERIALS AND METHODS
Biometric measurement and biological
examination were conducted from February to
November 2016. Fish sample (Figure 1) were collected
from fishermen landed which is caught using gillnet
in Merauke Regency, Papua, Indonesia (Figure 2).
Biological parameters observation of the fish sample
included of length, sex, and maturity. The measured
length used in this analysis is fork length (FL). The
length frequency distribution was created with 2 cm
class interval. Size structure are observed to estimate
the fishing gear selectivity, the size of dominant fish
caught, size at maturity, and growth. Fish sampling
was done by trained enumerator through semi-regular
observation.
Figure 1. Papuan seerfish (S. multiradiatus) caught in the waters of Merauke, Papua.
Sex ratio was estimated as (Fowler et al., 1998):
…………………….…………(1)
where oi is frequency numbers of males and
females, ei is expected frequency number of males
and females and Chi-square test was performed to
test the homogeneity of males and females
distribution. Gonado-somatic index (GSI) was
calculated using the formula (Effendi, 2002):
..........……………....…………….(2)
where GW is the gonad weight and BW is body
weight, both in g.
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Figure 2. Fishing ground of gillnet fishery and sampling site of Papuan seerfish biological information.
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Length-weight relationship was expressed as (Le
Cren, 1951; Effendi, 2002):
......………………………..…………….(3)
and calculated as:
...........…………………….(4)
where W is the weight of fish in g, L is fork length (FL)
in cm, log a is the regression intercept, and b is the
slope. To assess the growth pattern, t-test was
performed to test the significance different of b value
toward 3.
When the value of b equal to 3 (b = 3) then the
growth pattern is isometric but if b value significantly
different from 3 then the growth pattern is allometric.
The b value greater than 3 (b > 3) the growth pattern
is positive allometric, while the b value smaller than 3
(b < 3) then the growth pattern is negative allometric.
Relative condition factor was estimated as (LeCren,
1951; Effendi, 2002; King, 2007):
...……………………….………………..(5)
where Kn is relative condition factor, W is observed
weight, and W’ is predicted weight (W=aLb).
Length at first capture (Lc) was estimated using
logistic function (Sparre & Venema, 1998) as:
……………………………….…(6)
where SLc is gear selectivity of gillnet, a and b are a
constant, L is fork length (FL) and Lc is calculated
from a/b. Length at maturity (Lm) was estimated using
the logistic equation as outlined by King (2007) by
fitting the fraction of mature fish (stages III and above)
against the fork length (FL). The equation formula
calculated as:
………………………………(7)
This equation can be transformed to linier form
as:
.......………………………..(8)
Where P is a proportion of fork length at mature
stages divided by fork length at immature and mature
stages, rLm is intercept, r is the slope, then length
which corresponds to a proportion of 0.5 (50%) in
reproductive condition (Lm) is equal to (intercept)/r.
RESULT AND DISCUSSION
Result
Size Structure
The length distribution of males S. multiradiatus
in the commercial landings ranged between 22 - 45
cm with a mean length of 31.6 cm (±3.2, s.d), while
the females ranged between 25 - 49 cm with a mean
length 32.6 cm (±3.9, s.d). The length frequency
distribution showed that there were two modus (peaks)
which is representing the age group of this species.
There was no difference found in the modus of males
and females. The first modus was found at the length
class of 30 cm, while the second modus was found
at the length class of 34 cm (Figure 3).
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Figure 3. Length frequency distribution of Papuan seerfish (S. multiradiatus) caught in the Merauke waters,
2016.
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Size structure on length and weight of S.
multiradiatus without differentiating sexes (pooled data)
was presented in the Figure 4. The average length of
S. multiradiatus caught monthly ranged from 22 cm
to 49 cm with the mean of 31.8±3.4 cm, while its
individual body weight ranged from 120.1 g to 908 g
with the mean of 261.7±133.6 g. The highest length
and body weight of this species was found on
September as well as its average size. The lowest
length was found on March and August while the
lowest weight was found on February. The lowest
average of length and body weight was found on
February (Figure 4).
Sex Ratio and Reproductive Biology
A total of 736 individual of S. multiradiatus were
collected for biological studies, comprising of 369
males and 267 females. The overall sex ratio of males
to females was 1:0.9 and the chi-square test showed
that the proportion of the sexes was not different
significantly (p > 0.05). It is mean that population of
males and females in the equal condition. Monthly-
wise analysis of pooled data shows a dynamic on the
sex predominance. Chi-square test showed significant
dominance (p < 0.05) of males during August and
females during February-March (p < 0.05) (Figure 5).
Figure 4. Monthly fork length (a) and body weight (b) structure of Papuan seerfish (S. multiradiatus) in
Merauke waters, 2016.
Figure 5. Monthly percentage contribution of males and females of S. multiradiatus in the waters of Merauke,
Papua.
The average of gonado-somatic index (GSI) for
females S. multiradiatus ranged from 0.5 to 4.3%
(1.5±1.05) while for males ranged from 0.1 to 0.3%
(0.2±0.05) and it was indicating that spawning
occurred all year around. Moreover, GSI analysis
showed one distinctive spawning peak in a year which
was observed onAugust, approximately 4.3% (Figure
6). This result revealed that the spawning peak season
occurred on August (late of east monsoon).
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Figure 6. Gonado somatic index for females S. multiradiatus from Merauke waters.
Length-Weight Relationship
A total of 793 individuals were consisted of 370
males and 367 females were used to generate length-
weight relationship for this species. The relationship
between fork length and weight for males, females
and pooled sexes were estimated as follows:
Length-weight relationship (males): log W = -1.2044
+ 2.4868 log L, R2 = 0.71
Length-weight relationship (females): log W = -2.1267
+ 3.1129 log L, R2 = 0.83
Length-weight relationship (pooled sexes): log W = -
1.8776 + 2.9399 log L, R2 = 0.80
Based on the analysis of t-test to the regression
coefficient (b value), the males fish showed the
negative allometric growth (b<3), while the females
showed the isometric growth. Moreover, pooled sexes
of S. multiradiatus showed the isometric growth (b = 3).
Relative Condition Factor
Relative condition factor (Kn) of female Papuan
seerfish found in the range of 0.504 - 2.266
(1.015±0.192) while the male in the range of 0.570 –
1.538 (1.004±0.160). Based on the analysis of variance
(ANOVA), it is found that Kn value was not different
significantly (p > 0.05) by sexes and length class
(Figure 7).
Figure 7. Distribution of Papuan seerfish relative condition factor (Kn) based on the length class in the
Merauke waters.
The average of relative condition factor (Kn) of
Papuan seerfish were showing a fluctuation between
time of observation (temporally) (Figure 8).According
to the analysis of variance (ANOVA), it is found that
the Kn value between time of observation was different
significantly (p < 0.05). The highest of female Kn value
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were found on June (1.106) and males on July (1.075),
while the lowest of female Kn found on May and male
found on September.
Length at First Capture (Lc) and Length at Maturity
(Lm)
Analyzing using logistic curve was conducted to
estimate the size at capture (Lc) and size at maturity
(Lm) of S. multiradiatus. Length at first capture of S.
multiradiatus was estimated to be 30.8 cm, while
length at maturity (Lm) for females was estimated to
be 32.7 cm (Figure 9). However, the smallest
specimens were recorded in the catch from 22 cm
onwards and mature specimens (ripening) were
recorded in the catch from 28 cm onwards. This result
showed that S. multiradiatus were catch before
reaching their size at maturity (Lc<Lm).
Figure 8. Temporal distribution of Papuan seerfish relative condition factor (Kn) in the Merauke waters.
Figire 9. Length at capture (Lc) and length at maturity (Lm) of S. multiradiatus in the waters of Merauke.
Discussion
Formerly, Papuan seerfish (Scomberomorus
multiradiatus) was known as an endemic species to
the Gulf of Papua (Papua New Guinea) waters but in
this study we also found this species in the Merauke
waters of Indonesia which is caught by fisherman using
the gillnet. Juan-Jorda et al., (2012) reported that in
addition to the Gulf of Papua, the spread of these fish
was also in Timor Sea in the Indo-Pacific. This study
revealed that the migration of this species reached
the Merauke waters and this finding strengthen the
statement of Randall (1995) that the genus of
Scomberomorus migrate along the coastline.
The fork length of Papuan seerfish from Merauke
waters ranged from 22 cm to 49 cm and their body
weight ranged from 120.1 g to 908 g. The size structure
of Papuan seerfish in this study was greater than
maximum published length and weight which was 35
cmFL and 500 g (Collete, 2001; Juan-Jorda et al.,
2013; Froese & Pauly, 2018). However, Papuan
seerfish is the smallest species in the genus of
Scomberomorus. The others Scomberomorus species
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such as S. commerson, S. guttatus, S. koreanus,
S. lineolatus, S. munroi, S. queenslandicus, S.
semifascinatus and S. sinensis were commonly found
in the commercial catch with fork length greater than
50 cm (Collette, 2001). Length frequency analysis
showed that the catch size was dominated by the
fork length class from 28 cm to 34 cm, while the size
smaller than 28 cm and higher than 34 were caught
in the lower portion.
The sex ratio of fish in a population is used as a
basic knowledge of reproductive biology (Holden &
Raitt, 1974) and picturing how fish maintain their
population or also known as indicator of population
ability to survive through recruitment (Johnson, 1994).
The monthlysex ratio of Papuan seerfish from Merauke
waters fluctuates where the ratio was significant on
February-March andAugust while the overall sex ratio
showed in the equal condition. Sex ratio of fish might
be varied within species. Effendi (2002) stated that
the variation on the sex ratio could be affected by
three factors, i.e. difference in the sex behavior,
environmental condition, and fishing ground. Moreover,
temperature was known as the most common
environmental cue affecting the sex besides density,
pH, and hypoxia (Baroiller et al., 2009).
Gonado-somatic index (GSI) is a common
methods to assess reproductive condition in fisheries
biology besides microscopic gonadal staging,
macroscopic gonadal staging, oocyte-size frequency
distribution and sex steroid measurement (Lowerre-
Barbieri et al., 2011). In this study, the GSI of females
was higher significantly (p < 0.05) than males. In
females, the highest GSI value was obtained in the
mature stage, which was higher significantly than
those of others stage while the least GSI value were
obtained in the immature stage. This phenomenon
was associated with the heavier weight of ovaries which
contained the eggs.
The length-weight relationship is useful in fisheries
research, where it’s parameters value use to (1)
estimate weight from length observation because
direct weight measurement can be time consuming
and potential sources of uncertainty, (2) estimate the
condition of fish, (3) calculate the growth, biomass,
production of population, and spawning potential ratio,
and (4) compare the fish growth between regions
(Stergiou & Moutopoulos, 2001; Sinovcic et al., 2004;
Froese, 2006; Velamala et al., 2018). The length-
weight relationship shows that from the pooled data,
the growth coefficient (b) of this species was 2.94
and statistically equal to the 3 (b = 3). So the growth
pattern of this species was isometric, which is means
that the length and weight grow at approximately the
same rate and the adult proportion are not different
significantly from those juvenile. Moreover, Ricker
(1975) stated that the characteristic of isometric
growth was unchanging body form and unchanging
specific gravity.
Scomberomorus guttatus, which is in the same
genus with S. multiradiatus showed isometric growth
in the Cilacap and adjacent waters (Restiangsih et
al., 2016) and Moro waters part of Kepulauan Riau
(Noegroho et al., 2018), whileAnulekshmi et al. (2018)
found that S. guttatus from north-eastern Arabian sea
had an negative allometric growth. The differences in
the fish growth pattern could be caused by the
biological factors such as gonadal development,
feeding habit, growth phase and sexes (Froose, 2006;
Tarkan et al., 2006) and ecological factors such as
season, water quality, temperature, salinity, acidity
(pH), geographical position and sampling techniques
(Zargar et al., 2012).
The relative condition factor of Papuan seerfish tend
to be higher in the females than males but statistically
not different between sexes and length class, while
the relative condition factor was significantly different
temporally. The highest Kn found on June while the
lowest found on September. This phenomenon related
to the reproductive condition where the spawning peak
season based on the gonad maturity index occurred
on the late of east monsoon (August). In the
reproductive period, fish condition tend to decrease
due to their need to spend more energy for spawning.
Generally, condition factor used to assess the health,
productivity and biological condition of fish population
(Blackweel, 2000). Moreover, condition factor also
reflects the changes of fish condition throughout a
year and indirectly be used as marker of environmental
changes (Raharjo et al., 2011).
This study found that length at first capture lower
than length at maturity (Lc < Lm). This result indicates
that Papuan seerfish in Merauke waters was
threatened because it caught before conduct the
reproduction proses for the first time. A good fishing
activity that support the recruitment process should
be targeting to catch fish with the size as minimum
as length at maturity. Catching the fish which is lower
than size at maturity will be lead to decrease the fish
stock resources due to the hindrance of the
recruitment process (Henriques, 1999 in Pinheiro &
Oliveira, 2006). For the sustainability of this resources
and applying precautionary approach of fisheries
management, it is suggested to apply the minimum
catch size which is greater than size at maturity. This
studysuggest that the minimum catch size for Papuan
seerfish is 33 cm.
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CONCLUSION
Papuan seerfish (Scomberomorus multiradiatus)
is an endemic species to the Papuan waters from
Gulf of Papuan in Papua New Guinea to Merauke
waters in Indonesia. This species caught using gillnet.
The maximum length and weight of Papuan seerfish
from Merauke waters are 49 cm and 908 g and this
size became the largest published size ever. The sex
ratio was in an equal condition and the growth pattern
as isometric. Spawning occurs all year around and
reach its peak onAugust. The relative condition factor
of Papuan seerfish tend to be low in the reproductive
periods. Papuan seerfish from Merauke waters were
caught before reaching their size at maturity. For the
sustainability of this resources, it is suggested to
apply the minimum catch size in 33 cm.
ACKNOWLEDGEMENT
The authors would like to thank the Head of
Research Institute for Marine Fisheries, Ministry of
Marine Affairs and Fisheries of Indonesia for funding
this research in the research program on Fisheries
ManagementArea 718 –Aru danArafuru Sea. Special
thank to Mr. Mizwar, Mrs. Julia, and local fishermen
for helping in the data collection.
REFERENCES
Anulekshmi, C., Sarang, J.D., Kamble, S.D.,Akhilesh,
K.V., Deshmukh, V.D., & Singh, V.V. (2018).
Biological aspects of spotted seerfish
Scomberomorus guttatus (Bloch & Schneider,
1801) (Scombridae) from north-eastern Arabian
Sea. Indian J. Fish., 65(2), 42-49. DOI: 10.21077/
ijf.2018.65.2.65436-05.
Baroiller, J.F., D’Cotta, H., & Saillant, E. (2009).
Environment effects on fish sex determination and
differentiation. Sex. Dev. 3, 118-135. DOI: 10.1159/
000223077.
Blackweel, B.G., Brown, M.L., & Willis, D.W. (2000).
Relative weight (Wr) status and current use in
fisheries assessment and management. Reviews
in Fisheries Science. 8, 1-44.
Collette, B.B. (2001). Scombridae. In Carpenter &
Niem (Ed.). The Living Marine Resources of the
Western Central Pacific. Vol 6. (pp. 3721-3756).
FAO Species Identification Guide for Fishery
Purposes. Rome: Food and Agriculture
Organization
Collette, B.B. Carpenter, K.E., Di Natale, A., Fox,
W., Juan Jorda, M., & Nelson,
R. (2011). Scomberomorus multiradiatus. The
IUCN Red List of Threatened Species 2011:
e.T170347A6760831. http://dx.doi.org/10.2305/
IUCN.UK.2011-2.RLTS.T170347A6760831.en
Collette, B.B., & Russo, J.L. (1984). Morphology,
systematics, and biology of the Spanish
mackerels (Scomberomorus, Scombridae).
FISHERY BULLETIN: VOL. 82, NO.4. 148p
Effendi, M.I. (2002). Biologi perikanan (p. 163).
Yogyakarta: Yayasan Pusaka Nusatama.
Froese, R. (2006). Cube law, condition factor and
weight–length relationships: History, meta-analysis
and recommendations. J.Appl. Ichthyol. 22, 241–
253. https://doi.org/10.1111/j.1439
0426.2006.00805.x
Froese, R., & Pauly, D. (2018). FishBase. World Wide
Web Electronic Publication. www.fishbase.org,
version (06/2018).
Fowler, J., Cohen, L., & Jarvis, P. (1998). Practical
statistics for field biology (p. 296). England: John
Wiley & Sons.
Holden, M.J., & Raitt, D.F.S. (1974). Manual of
fisheries science part 2-methods of resources
investigation and their application (p. 135). Rome:
Food and Agriculture Organization.
Johnson, S.D. (1994). Sex ratio and population
stability. Oikos, 69(1), 172-176.
Juan-Jorda, M.J., Mosqueira, I., Freire, J., Dulvy, N.K.
(2012). Life in 3-D: life history strategies in tunas,
mackerels and bonitos. Rev Fish Biol Fisheries.
DOI 10.1007/s11160-012-9284-4
Juan-Jorda, M.J., Mosqueira, I., Freire, J., Dulvy, N.K.
(2013). The Conservation and Management of
Tunas and Their Relatives: Setting Life History
Research Priorities. PLoS ONE. 8(8): e70405.
doi:10.1371/journal.pone.0070405
King, M. (2007). Fisheries biology, assessment and
management (p. 382). United Kingdom: Blackwell
Publishing.
27-35
35
Copyright © 2019, Indonesian Fisheries Research Journal (IFRJ)
Le Cren, E.D. (1951). The length-weight relationship
and seasonal cycle in gonad weight and conditions
in the perch Perca fluviatilis. J. Animal Ecol. 20,
201-219.
Lowerre-Barbieri, S.K., Brown-Peterson, N.J., Murua,
H., Tomkiewicz, J., Wyansi, D.M., Saborido-Rey,
F. (2011). Emerging issues and methodological
advances in fisheries reproductive biology. Marine
and Coastal Fisheries: Dynamics, Management,
and Ecosystem Science. 3, 32-51. DOI: 10.1080/
19425120.2011.555725.
McPherson, G.R. (1981). Preliminary report:
investigations of Spanishmackerel,
Scomberomorus commerson in Queensland
waters. In Grant, C.J.,Walter, D.G. (Eds.),
Northern Pelagic Fish Seminar.Darwin, Northern
Territory, 20–21 January. Australian Government
Publishing Service, Canberra, pp. 51–58.
McPherson, G.R. (1985). Northern Line Fishery for
Mackerels Still Important. Australia Fisheries.
44 (8), 12–14.
McPherson, G.R. (1989). North-eastern Australian
mackerel (Scomberomorus) fishery. In: Chavez,
E.A. (Ed.), Proceedings of the Workshop
Australia–Mexico on Marine Sciences. Quintana
Roo, Mexico, 6–17 July. Quintana Roo, Mexico,
p. 341–348.
Myers, R.F. (1991). Micronesian reef fishes (p. 298).
Guam: Coral Graphics, Barrigada.
Noegroho, T., Boer, M., Adrianto, L., & Sulistiono.
(2018). Biological characteristics of Indo-pacific
king mackerel (Scomberomorus guttatus, Bloch
and Schneider 1801) in Moro waters part of
Kepulauan Riau, Indonesia. IOP Conf. Ser.: Earth
Environ. Sci. 176 012022. doi :10.1088/1755-1315/
176/1/012022
Pinheiro, A.P., & Oliveira, J.E. (2006). Reproductive
biology of Panulirus echinatus (Crustacea:
Palinuridae) from São Pedro and São Paulo
Archipelago, Brazil. Nauplius. 14 (2), 89-97.
Raharjo, M.F., Djadja, S., Ridwan, A., & Johannes,
A. (2011). Ichthyology (p.396). Bandung: Lubuk
Agung.
Restiangsih, Y., Noegroho, T., & Wagiyo, K. (2016).
Biological aspects of Indo-pacific king mackerel
(Scomberomorus guttatus) in Cilacap and
adjacents waters. BAWAL. 8 (3), 191-198. doi:
http://dx.doi.org/10.15578/bawal.8.3.2016.191-198
Randall, J. E. (1995). Coastal fishes of Oman (p. 439).
Honolulu Hawaii: University of Hawaii Press.
Ricker, W. (1975). Computation and interpretation of
biological statistics of fish population. Bulletin of
the Fisheries Research Board of Canada. 191, 1-
382.
Sinovcic, G., Franicevic, M., Zorica, B., & Cikes-Kec,
V. (2004). Length-weight and length-length
relationships for 10 pelagic fish species from
Adriatic Sea (Croatia). J. Appl. Ichthyol. 20, 156-
158.
Sparre, P., & Venema, S.C. (1998). Introduction to
tropical fish stock assessment. Part I: Manual.
FAO Fisheries Technical Paper. No. 306.1, Rev.
2. 407p.
Stergiou, K.I., & Moutopoulos, D.K. (2001). A riview
of length-weight relationships of fishes from Greek
marine waters. Fishbyte. 24, 23-39.
Tarkan, A.S., Gaygusuz, O., Acipinar, P., Gursoy, C.,
& Ozulug, M. (2006). Leight-weight relationships
of fishes from the Marmara region (NW-Turkey).
J. Appl. Ichthyol, 22(4), 271-273.
Velamala, G.R., Naranji, M.K., Kondamudi, R.B.
(2018). Length-weight relationships of four fish
species from Visakhapatnam coast, India. J. Appl.
Ichthyol. 00, 1-3. https://doi.org/10.1111/jai.13854.
Zargar, U.R., A.R. Yousuf, B., Mushtaq., & Jan, D.
(2012). Length-weight relationships og the crucian
carp, Carrassius carrassius in relation to water
quality, sex and season in some lenthic water
bodies of Kashmir Himalayas. Turk. J. Fish. Aqua.
Sci. 12, 685 – 691.
Preliminary Study On Biological Aspects………..…in Merauke Waters, Papua, Indonesia (Kembaren, D.D., et al)
